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Abstract : 
US5258289 A 

Genes encoding catalytic antibodies (Abs) capable of cleaving a target 
peptide are selected by: (a) introducing a library of rearranged 
immunoglobulin genes in a cloning vector into bacterial cells under 
expression conditions, and a phage vector bearing a phage gene encoding 
a prod, necessary for prodn. of infectious phage, where the gene is 
modified by inserting the target peptide coding sequence into it, so 
that the resulting prod, inhibits prodn. of infectious phage, and where 
cleavage of the target peptide results in an active gene prod, that 
allows prodn. of active phage (b) growing the cells to express the Ig 
genes, (c) screening the cells for prodn. of infectious phage, and (d) 
isolating the Ig genes associated with infectious phage. These genes 
can then be expressed in a expression system to produce the catalytic 
Ab. 

USE/ ADVANTAGE - The method allows the identification of catalytic Abs 
which cleave target peptides, pref . IgE molecules. These Abs would be 
useful to block the allergic reaction. Such treatment could be used as a 
preventive measure against allergy, and nasal or inhalation treatment 
could be used. Inhalation would prevent the prevent the progression of 
adverse bronchial conditions. As IgE is only present in minute amts. in 
serum, only low doses of Abs would be needed to neutralise circulating 
IgE. The breakdown prods, of IgE are unlikely to be harmful. (Dwg.0/19) 
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(71) fflSA %9V¥4y9 7>tJ#?4-X, << 
7* U*"&*H *>J7*;V-=7 94304, 

/•<□ rjwh, x<-h loo, A>"fe> 

tfx'f 3030 
(71)miSA x-ftf*, *D-F 5>x7U-. 

7yU*-&*H *U7*;^7 94131, 

(7i) max 7rt7>, y-ru- n/t-b 

7;*U#-&#B %V7*)V—7 94061, 

h 1163 
(74)ftSA #S± ID* 



(54) mmgiftzz- F-raae? ©a« 

(57) [gift] 

£ X * U > 5< ft fc ttgftT ICO ^Tia«-r 

wtm&rmmz 3-Ht57?- im&?iftmmti 



(i) iS§)^m*#T-C% ^n-^^^^^-tcjBV^^a^n^yi/fi 

^©9^^?!!-, *JiV (ii) Jffifctt^r-^oa^fcifiWftafifT-jiWtra 
- K-f ft 7 r -$fl«K***T 5 y r -i>s<9 9 *r1t£lB«l fcSAi" 5 Xg 

ie t i-ajsHtae^aib^Wfeixs, . xa, 

£-frSXS, 

Baefett7 r-v'ts-g- ufcK^g 7* y ^ae^ ie 

2. 9-=^-f SXgas, y7-«iiaotliitt7r-^ 



3. IfrlB^r-^ae^^r—^a-h^w^iria-K-rs. ffit#El 

4. S(lffi1g±i»iaa*SEscherichia coliiWia-efe 9 , tfrlE7 7— ^iSC^a*^* 

5. (i) mW.7T-Vi&te*AK M$.£ti1Z!$&&ft<DT-e7°7—?mmz 
* K 7 r - *J 9 jf K.m&t 5 ft J: 9 ft -S M6- * w « £ = - 
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^Escherichia coli= y ^VEl*ffi^^^K"C&5, 6 KSE 

(i) sfflfc«s*#T-c, ^p-^^^^^-fcssv^rfta^n^y ^a 

ToyJ^yl)-, is it* (ii) r - ^ol4l:^S%Sgf ^ 

-K"r5-7r^^ae j f-**"r*7r-^'<^^-, sri&*i»iiat*A-raxe 
-Cfoor, BEite^tt, Ritt^f Kwa-f^ ^^ia^j*, flate^fc, 

ttti-ajsttae^stt^fcfts^xa. 
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[»W©«¥»4RH] 

07/577, 906-§-©-«i^fflJS-e&5 o 

1. 3BB<P#g 

2. #%jCi& 



Arber, I. i N Lambda IK R. W. Hendrix £> i, Cold 
Spring Harbor Laboratory N Cold Spring Harbor NY N 433-4 
66HC 1 98 3)o 

Ausubel. F.M. 6 >, Current Protocols in Molecular 
B iology N John Wiley and Sons, Inc..* Media PA C 

Better, M. Science 240 : 1 041 (1988) 0 

Ciccarelli, E. £> N Biochem. Biophys. Res. Comraun. 1 6 1 
: B 6 5 ( 1 9 89) 0 

Crea, R. . # S «F It 9 4, 888, 286^ 1 989 ^ 1 2£ 1 9 B * fs* 
Cross, C, E. ^ Bronchial Asthma: Principles of 
Diagnosis and Treatment s 2 ffliu M. E. Gershwinih 
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Grunc and Stratton (Harcourt Brace Jovanovich)3l fr, 39 
-471 ( 1 986)o 

Davis, R. I. t>N A manual for genetic engineering- 
Advanced Bacterial Genetics * Cold Spring Harbor 
Laboratory* Cold Spring Harbor NY (1980) o 

Dayhoff, M. 0. t>* Methods in Enzymology 91:524 (1983) 0 

Doolittle, K. F. N -Science 211:149 (1981)„ 

Eaton. M.A.W.£* $t M W Iff- % 4, 7 1 9. 1 80 1 9 88^1^12 

Gargiulo. R.J.b, B # ft IS 4. 336. 186-t* 1 982^6^2 
2H Ifc^fTo 

Goldman, K . ip * FEBS Letters 190(2):319 ( 1 985 ) 0 
Gussin, G.N. & N Lambda I K R. ¥ . flendrix t> Cold 

Spring Harbor Laboratory, Cold Spring Harbor NY, 93-12 

IM ( 1 983), 

Helm, B. £, Nature 33 1 : 1 80 ( 1 988 ) 0 

Helm, B. Proc. Natl. Acad. Sci. 86: 9465 ■ C 1 989 ). 

Hubacek, J.£>, J. Mol. Biol. 50:111 (1970) o 

Huse, W. D. £>, Science 246 : 1275 ( 1989) = 

Hussain, K. £>> Mol. Microbiol. i(l):73 ( 1 987) e 

Ishizaka, T. £ , Imraunochenistry 7: 687 (1970) o 

Jones, E. W. , Genetics 8_5:23 ( 1 977)„ 

Jones, E. ¥. ^ Alfred Benzon Symposium , D. von 

We ttstein t> <1% jj6:183-. Copenhagen* Munksgaard D 
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Kabat, E. A. b> Sequences of Proteins of Immuno- 
logical Interests U. S, Public Health Services National 
Institutes of Healthy Bethesda, HD (1987)o 

Maniatis, T. Molecular Cloning: A Laboratory 
ManuaK Cold Spring Harbor Laboratoriess Cold Spring H 
arbor, NY C1982) Q 

Miller, J.H.^ Experiments in molecular gene t ics . 
Cold Spring Harbor Laborator i es N Cold Spring Harbor, 
NY (1972) D 

Mieschendahl, J. Bacteriol. 16_4 C3 ) : 1 366 (1985) 0 

Morrison, S. 6 % Proc. Natl. Acad, Sci. 8 1 : 6 85 1 ( 1 9 8 
4>o 

Mullis, K.s *S n HP* 4, 683, 20 2-^ 1 987^ 7 M 28 B « ^ a 

Needleraan, S.B. £> N J. Mol. Biol. 48:443 (1970) o 

Oka, A. 6s Mol. Gen. Genet. 172:151 (1982) 0 

0' Shannessy., D. J. ^ Imraun. Letters 8:2 73 ( 1 9 84)o 

Ovchinnikov, Y.A.£ S Gene 6:235 ( 1 979 ) Q 

Radhakrishnan, R. £ . * S 4$ ff % 4, 895, 7 1 1 990^ 1 

23B &?T 0 

Roberts. T.J. Nature 210:274 ( 1 977 ) 0 

Short, J. M. ^ Nucleic Acids Res. 1 6:7583 ( 1 9 88 ) 0 

Skerra, Science 24 0:1 0 38 (1988)« 

Smith, R.E.. *-H« » * 3 tf 862, Oll^o . 

Sutcliffe, J.G. £ N Cold Spring Harbor Syrap. Quant. 
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Biol. 43:77 (1978) 0 

Ullmann, A. N Gene 29:27 (1984)„ 

Weisberg, R. A. £> x Virology 9_5 : 9 9 (1979) 0 

Woo, S.L.C.^ Methods in Enzymology 68:389 (1979)„ 

Yoshio, T. # H # 1^ SM, 849, 1 989*£ 7 £1 8 B 31 

Yamada, M. ^ Proc. Natl. Acad. Sci. USA 79:2827 (19 
82)c 

3. wm<om3i 

1- 3 r t lc i <0 &&JS«:£il5* iriiao TKJfc-f 5<, C^K/WcftA-*" 

, g^#:^^Ei-5TW^^-J^;^5l#er•r^i•^©J;5l-^ SL&Jt&gli^o-e 
5 i: f*K P> fcv \ tt^A P ©ifo 5 ~10%©A* #T wmf-ffisR*^ 
U S^a^s^SW^w^SK. (Ap©15%) W<it>lcogf!5:7 

*t-«W^TWPdf-rof>^6<J^^«, M^nyjyE^7^ (IgE) 
©#I#-T?;fc5o ±(*£«Jfca*vtf, IgEtt^»©ttffl*»#^fifcLT^5ti:j§ 
#V«cv\ IgE<DiLtt^gE^P^y ^ W«/Hil 5 y U y h/W (ml) ^fet)200-f y 
^7 



^ (ng) ©aSH-CfeS, rftfcit^T, IgG(412mg/ml, IgMfi 1 tng/nlV&Zo Ig 

^-efe5. -jRWt, **»©i«?fe»-ttSi^®)Sfll(:J:5«ie^l|-C*)!3, v^ 
■«ilc*J:, *^4fctt-«»!:i4JB3lfl:*©H*£)l^-ei4«KIBHit?jb5 fctt*ft 
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£ t -C&So ¥KLfcFc7 5 ^ > h K«fc 5 IgE/Fc 
■r5K**«eS*tr^* (Helmfe, 1989) o r©JSrffi^J4 2o«)«|»iSS>5 0 

, rixfe©gt#:ttFcU-fe^-±-eFc77^y^bi:SB«L, rftlcj; 9 , *T-< 
S4^f , ^)$2(D*$H IgEfH^Fc I'*:/* Hfe-^K 



BSCo w^fe^^H, (1) ©LftttfE^FcU-fe^^-lcBEfcJIS^LfclgE^ 
4. 3&W<PBB 

(i) iM7r-^I44:ISU % LT 

(ii) r©»tt^^KSr«I»rfai, «Jfett7r-^SfeSr"rtBi-f *S 
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5. BB<PflMlfcKW 
HlAttlgESLflcSr^-To 
BlBfi 1 o<Dft*W&IgGgi*S:*"r o 

B3i*. igE H«<o^*««(or$/Kiaj8Sr^i- 0 -^^Kiasitniftb 

•To 

B5A. 5B, *3iW5Ctt, Bttt-r5«ft««Sr^tP^9^tn:9y MgGSft: (5 
A) , joiot?^ bSL^9*lgG*i# (5B) (£ftfc*fc«M^7 p ? 1 K£^iri 

(50 *5±i)Pft (5D) ft**. 

B6A~6ctt, (6a) \H<o±mmM(D^\cm^< 
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*-flCfc!JR»#fl2S*t (7A) , *f-*ttv^^IgGiF(ab')] a *JW|L (7B) , 
JtUT-f^tfti'f-^IgGlftWCtoTjWiSil* (7C) . *©*^h!> y^^rt 
©«ttE3Wo^W^«»«WSJ»fa«iBr5 (7D) . 

08A~il8Dli, ±f±^7-f/^-OEi (8A) % *ffl«±®rt Wft^-v b JJ 
y^^^tiOftfy (B) WMWfcFc^^l'hOjlH* (8B) , IWWcft7 

*7>f*-y\><r>~7 4A>9— ^<»W& (80 , *3<tU!77^^ V hSr-^tftr^-f-ycD 
yj*f-±.-?<D&m (8D) K*<J<^^5-=y^***r*+. 

09A~9DI4, 7W^^-±©«W-<^K (9A) Z%m-7\<>—\>±<D=>ti=.- 
fc^£fcfc±oTiffliT5>'**# (9B) , tl-C7^^-07yt-f (9C 
) KJ:oT«3fe*KJ:4ilttirs/5l5«fl9#ttfctt*'t5ri: (9D) lcg<5<* 

HlMiiJ:0B9lOBH:, -#cofflg|5 (X) tt8fr&*v 
#-fcJ:9a»Sftfc*»^^KO*BttWJ|fl&«||foiWl (10A) *s±Ut& (10B 

) 

©^7- K§iwf©*tr 



(HA) isitfm (11B) Sr^-fo 

Hl2tt, Xcro*y/^SC (12A) , a ]) i/yElft&f y;<?W (12B) , *$* 
WSttirSWWEW (120 iOftSiW-^y/^KSraari^^-o* 

H13A~13Cfi, *tt1»*tt*v/<^Jt^lW:t(:SrjBfe1-6^5-^©W«!:S3 

01511, ii«-(7>jte^III^^^«^, *UU^*-M13K07rt-C>«^£ 
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Hl6tt\ S^/f K^^^-«l^to M13K07O-es/^Sr*L. 
lll***Sti/fc*jSSr*Bi"T?*-*-. 

tf-3 (015) ^4^7x^77^^ (Phe) fciWh Il^b^r ^ (Trp) MS 



018(1, LAMBDA ZAP-<^ * — 3&*b©7 7— S^S K^fejjfcSr^'f. 

6. »W<QffitBftKW 
I. »v^*K3MPfite<PW« 
A. «W**WK0>H« 

K<oa*Ll^*tttLTtt, (i) V><o^^mr 5 sm<DjftE, (ii) — JR 
W*ft*tt, ^itf (iii) Ma©*»tt*#50^+»*fiS0iB?iWS*(f b 
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Ala, Val, Leu, lie, Gly, Ser) 5 , Ytt*R3tfe-e*)5 (Boeh 
ringer Mannheim, Biochemica Information ) 0 Lj^L, to £4#J|&*J&'§J$r# s 

«^Kp«>r^aS301^376rt*CfcarittRlCftS$*i,TV^5 (Helmfe, 1988 
5 (Helmb, 1988) 0 

*rffl fcaiWEW 5 fc » i- , * y * k<o-^*5 <fc t; - ftsfitsrai^fc 

K»«©*tjUi: J: "9 , Fab£FcR«*a»&5MI1-5 r fca^ffi-CfeSo 



ICXiX (ANTIGEN:/ P Intelligenetics, Mountain View CA ; Hoppk© 

^&(CS<3<) , *1tttMWht£*.1Mt (hydropathlcity) £*r Srfi 1 5 £ t Ki 
oT (SOAPr/n^yi^ Intelligenetics ; Klein fjW^ffilcS^O "5Tt6tt©fo 
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5*/hEflltt, E^Utft (WfxJf, SCANSIMyn^yA, Intelligenetics ; Need 

T\ EDSTKKCAS:^tf««S:HSLfc 0 ftfcr 0 8 T 5 /$<Dga?iJ£, SCANSIM:/ 
n ^ 5 * Srffl V , SWISS-PROTx - * y ^ TA3^TiE ft 9 $ RE^iJ fc Jfc& 

tfco frtar^v^lttt. 4o(or^;w (kkca) ©^-croeyat— 

5 C <b fc 0 £ «fc <9 , EDSTKKCA 8-mer*«te8BM t LTffiffl 



Fab 7 9 ^ yh^^7^^7 y -tt, *K«JtHusee>iZ>*ffi|C»o 

^^n-^cDfc^os^Wft^jfetc^oT, ^*7^^7y^sg^^ y- 
hy--co^ft^ftfrg:^io 8 -c&5t«^$tir^-5o &&^*:/y >->>n 

tt^to** J: "TIB t ft S fc 46, 10 9 i@ic *>&-£f@* © ^ a - >tm b 
ti&Z>tim£i%z> 0 e^oT, rft&.a>7-f:/5!J-n, ^vt*;^m#&Lft 
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$(> V H EM*5 < tWC H liB5lld»6a«Six5 (Kabatt) o ^-ttWPttft:*' 

£*i3 0 fi£oT, -fu- Mb^r-^tt&TfcaS^S** V -~>y%m<Dtzi& 
Sifts ^fflv^^rl[^ , 7-^y 7 h7>f;^-$r^^ P-~v^-t-sr fcfcio 



m 
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a. jiflfiji 

»l©^i^!J-=y^S«:, »»JJI<Z>a9Hfc (clearing) dS^T, g 



SW^^ Ha-f^ ^^JiJtt, *!) dtxtvtt K£j*<0SJp«l4#ifcfc 

IgBffl»fc«J*ttfc^^ tttittttl 

5: / ILQSSCDGGGHFPPTIQLL (-jt^a- Kfc J; 5) £^rt*3o ^<D^<y 

»jEsra y ^ ^ v*?- 9 ^ y h <otmr u-f s^tc 

(mlgG/e) 0 5y btt^^^IgG^V^«WE?IJ*#A1-afc»{iltraiS«^ 

asaatsita (ngG/e) . rix&oAifc^*^ttftici)«aimBic h 7 7 

^ IgE^^WE^y^^i-5^±*mIgG/e^J;l/rIgG/e^^±^1- 
5 (mIgG/ettH5A, rIgG/eteH5B) 0 
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»*^a^Sit5. nIgG/efi^»ICrIgG/ett*^*«*8SiraS4x6o * 1 
BSC) o 

»r^-b±lcMSixS (H6A) o «ft^<^K^!l*ffl«ri-5a#lcj;5, 

zmwy? (Deo 
racaaoaa^ h y s^*tt* a g A, i g G, igE*j?) <&i^4sjfi* 

»i©^^y-^y^&©sij©iaiii6a-ett, 7r^ 



hIgE/Fc*J:U5l>^*tSt hIgE/Fabt»«i-5riT?&5o IgE^iftWU fc 
h#«ltjlil»^6*lBSjx5 J: 5fc^&fc#fc^5IgE-?&?)»5 (Ishizakaib 
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B. ^^fy^-^-co&ffl 
^ y-~y?{Z#mmULX^Z>l)\ mlgG/efcitfrlgG/e^ 

OTcSB^dsgtft:*^ (Bsc) ojg^atrt-y sk— wm^jx 



5 r ^OTc»^«»lcov^tt£JlTfcIftM"r5, 

«2(0*«fe-C«t, H*ia4^!>^S5y MgG^^gl^tl ($tt0f2) 
, rttH:lgE«6&««I (03) Sr^tr (ro^tt§|#jR*mlgG/ei:lif riixa 
) o fc^IgG/e^H-OTcSS^WSJxS. IgG/e^T-OFc«»Sr«*i-5^tt* 
<O*jfe^«^RriBTffc0, KTSr^tr: (i) igG/e M«^o|g£fc#fttt 
ft»3tffl«gLfr*fcttFab7?^^y.h ; (ii) tf^^^fcHScSttt^^ 

*£<D»»fcol^TlB*L-tVS (H7A) 0 

% 2 <0*tt"Cr±, -*^4ortt#^(D^«:*»^5 WiSttfcmlgG/e 
*5 J: Xf $ * ft^ £ * IgG [F (ab* ) ] 2 & $trtt*^±J|*tt^RH S (H7B) 

, tt»#»j*Ufc»S*^ +*R?*afIgG»«-«(|jeStL5 (H7C) o 

3^*«Sr, ffi^^^^^yy-lc^or^^tv^^^-^^i^fi^i-S ( 

H8B) o ttmstvfcy^-^-^tcitt^rs^^aswft^^/V'^-, 
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*THt, JIUI^#K£SffftBH0!!OBr (H7D) 0«*tU, mfaYVyt 
WStlS (Ausubelfj ; Pierce-Product Catalogue : EH8D) , 
, IgE) . 

C. a*^a-^©ttffl 



S* 5 $>§ (K. Lubke&.fct^E. Schroder, Annalen der Chimie, 692 : 237 (1966 

) ) . lot, ^^(offm^mk^^ k (Bs, T&<Dmm) a, z<D*t 
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KlCJO;tT\ ftlx.fi, K I 3&^fottILQSSCDGGGHFPPTIQLL 

, *3i^^KHd»&tt, CADSNPRGVSAYLSRPStf\ y S^Sr^* &V>#J 0 

-f5 0 *^rtt-&^tt, i^T5/*«*^r-r5^^K^Inimobilon AV^ (Mill 
ipore) JC**fc*^TlS^SJv»5 ($tt«l3) . 

^^ItJtllS (Maniatise>, Ausubelb) 0 



£^©fc»©£*15fl=tt, (i) KJETSySSr^Sfcl^i:, (ii) 

oflssuds^^^-t^^s- t x j5j;yt (in) miKDt&mmm^i- 

tefcBLfc*^— i^— 7— -M*, Witt, Pharmacia^ bj£<A¥RTI6"e&So 
H00C- (CH 2 -CH 2 ) N -NH 20 

S«t5^ (H1SW3) , Sfctt, Witt, 7 ^*-iKJSi-5fflW:7 
CNBrJSttfblCioT, 7-f/U^-Klft*Six5. *IC*/W#^i//W5S*B*, *S 

««-<^K^jB**li:J:9aiaSJx5t#, XV (GlyAla Leu) (0i3ft^ 
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(BSD) . ro^ffitt, V^>ttSt>0Mma>feO**&*ti^7'7-Kic 
D. 2IBWjkHi^yA 



"C**^y— tf (EjjBBllA) &#*7~tf (E 2 ;illlA) 

«r*tf. r«»#^^KH:2o©»*S:**Lfc4tll|c(iiM»1-S (HUA) „ 
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K-J— + h 2 o 2 - StftK^- + 2H 2 o 0 

-3-fcKn*^fiS8 (Boehringer Mannheim) 3ftS^"4Jx5 0 



s i; I211A) fcSSU iBBMk** (H 2 o 2 ) £r±j&-r£o fttcH 2 0 2 fi*^5— 
fcioT, H 2 0 2 (S 2 ; H11A) £2H 2 0+0 2 (S 3 ) \cm&-tZ>tz$>\zm^ivZ> 0 

KofflWrofc*, 2o<o**»*attic»(Bi-5 (Hub) 0 

^*v^-i?[£E. coli^a^^^-lCfe^T^n-n^^SixT^S (Cic 
carellik) „ D7^8**^^lgf 03'*«^ Bfti:r5«»E5! 

ffA£ft5 (Ausubelfc ; Maniatisfc) 0 ftiJUBiftx.^ R^Ciccarelli 
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y^^K^^y (Gly Leu Ala) Sr = -KU $lT<n X 5 tcffiv^ fcji^fi : 
(GLA) nSRDFTPPTVKILQSS (GLA) 

J*Sil#5 (Ciccarelli b ; Crea ; Yoshiob) 0 

*—n& y-H<DT $;mi%t ©WoiBfll tSfti-saSJft^ n -tti 

t>£):&fr&4iT,S : ^M-rvl/^; K^V^-f/V-N-fc yu3ci/*;\sft*2 i/is 
4 % Y^T.y-jV (*;l^MBS) ; X/Vfr^t i/l/j **J;v (4-3— KTir^U) 

h (^/w^-siab) .; *5itf^;v*^ ^ 5/ w 5 e^/w- (n-^ 

KU7f^) i/# v^*y->-l-Xljl'#*i/U— h (*^*-SMCC) 0 _LiS<£> 
9mM<O^X»iX^Ztlb^^h1tR!S^WieTce (Rockford, IL) 
bA¥"Itg"Cfo5o ^Jx.fL ¥ (Boehringer Mannheim) ttpH>;7.0-C.X 

/W*-SIABfc«^fle{b$;h,S 0 ^tC^/l-^-SIAB-NH-^^ 



(Boehringer Mannheim) t#^tt*3^±B (Maniatis£>) t-fefJD £*1,£ 0 ft^ 
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i-5^r-^^*r^^^y7^^^^*r^fc^(c, EUR Six, S:tV- 



x/^H 2 0 2 ££±i:£ o 



*^ * * i* ? - -tf 

L - it 'J * D - Jl - 3 - L - / U -fr D - )V - 3 - U y m 

>; > 8 * * f ^ - ^ 

U- ;u =r i/ y v ju 3 z/ y X * */ ¥ - -tf 
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«j^f-Ko9J»far*ftffli-5rt*^tfo :ro^y-^y^t Smiths J; xfG 
argiulo&lC±oTlB^*ixfc*.ifelc:a<5< 0 ^^KlSfcttll (H 3 ) CO* 

3tX 8r»»^^ Ktf># 



^3R*^*«K#i»Si^5 (Smith, Gargiulob) 0 mzZ.tlb<Dfc&fotZ* > 

/l-T^T'fc* (Smith) . ^S^^frftSftfc^^K^aMWK-**^ 

fcSHJDSixS (Jones ; Jonesb) 0 tt*^ttfi*^b*5^ ^7 U -^S^? 

Wc:^U-h*i?Ty^l>Aifi»atjiaH'S (Jones ; Jonesk) 0 KSr 

^^/l/R^^ai^^yU-Cfca (Gargiulok) 0 ±3£<D£5t^ »Jt5SJtS"C 

ftftyp* (Fotodyne, New Berlin, WI) ±-?5£fflttfc*3t£;h,«. ±3*^J;5 
K1- 
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mmm, Miff, PCGENE SCANSIM^u^yi* (Intelligenetics, Mountain Vi 
ew ( CA) Srffi^5£fe(C±oTft££;h,#5 0 SCANSIM^ n 5-30{@ 

co bq <£> r s / m a y 7 7 ^ ^ e#i t <o 9 > a 9 »*s «t o»*eyij ^> 

^-•Cfe^l £«:&5i:*1\ Dayhoff-^ h y y * *fc£<5< O^tDB^fc 
"SJH^-rS (Needlemanb ; Dayoff 6> ; Doolittle) 0 Wth*tt KiCflt^E 

ffi (Ausubelk ; Maniatisb) JC± oT-f ^tf h n-e$&f£LT, £ < H taffi^ 
W^K±0£fifcA¥^fB"C*>5 ; *5j;tf (ii) 1©*^/^ ft* 



<fc tl tf * ^ y V ^iC J; o X ft 5 <fc 9 m& * ft# £ o 
A. »l©«R*ft 
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g^p (temperature conditional-difective gene) £r^fi~£> <£ 5 ^itG^W^fife: 
fgL#£ (Cussing) 0 



K*^IB^ri■5^H:v^<036»&9,.»:©t©^4iL5 : (1) «^#*T*«§ 
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^PC*)* (Gussint) o cro^W^Rtt^^-iLT«iBLT, X *f J A 
<^*!I»!<E9Srffl»f 5« Sot, cro^ WN'^jtttDNAfcjB'& LTBUOcro* 

* « t «nftMB uftit ixtf 4 e> 4 v \ cro^ w<Dmm*mwMmz t^x 

(ffilx.fi, Hussainb) . croSfe^^ ^-^$^#£^1-5 
supEOfrSSr&BirLfcv^ jj««M77-^ SfSilfi^tao 



o 

-f^EAK*, **ttft*j5fefcJ;oTaS:«Sfi, *«HindIII (5') *5cfcU*XbaI 
(3') 7^^-Sr*1-a (HI£ffij4B, H12A) 0 roEflltt, P UC19-< 
?#-<DtfV U >-^-id^n— -i^SftSo %2<D#ys<9KkLXs 1137 
^yftrtK^^^KaJ^V-Elftfi (colEl imm) Mo l^T 7^ >-^gE 
5WS»S?£:h,S (Goldmanb) . = -7*^ ^gE^JIi, *«EcoRlS3 ±1^17^ 

^-***to5'fej:OT'**(c#"r5j:5ic:aae$na (hi2b) 0 

ttEfll (ILQSSCDGGGHFPPTIQLL : ^jfcffi|2) XbaljS itfficoRlWK**^ «t 0 
pUC19^*-a>bSJ9Hi3jT,5 (0120 0 
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pUC/cro^^^-f^aI*J;ttXmaI-crfifc9IISfSixa (012D) 0 9ffiE&\ 
*3cttfcolEl imm^-y^ y^EMtt^ ji, ^O^*, cro^y^ 

(pUC/cro/mem ; H12E*5 ±tKH12F) D 

pUC/cro/mem^ 9 -fittfefc, fi£«gte7 J^i/yf- Sr^tP A 7 W 



, R^y/^^Wa— r-f >^iB5IJSr, K (Mieschendahl 6 

) KRAI'S ri-C*!K rtiia^ R^W^Ka-^.^EW**!* 
^i^Ml^Kiii^ tt<fl M&ffi 

i-ftfofelO 7 , 10 s , 10 9 , Sr^C5J:5*ii*3R**i/5 (H13A) 0 ^(cr^^co^ 

*^*&wt, SM^fi^tor^nseojas-e^^jL-^-hsjva (Hi3B) 

. WCTV-MS, :/5 — *<0#fcfcov^Tl*R£;K5 (H13C) 0 

(i) pUC/cro/menK<^^--Sr^r$3Sl/^|S«, (ii) pUC/cr 

o/mem^<^ ^ — $r^-f 5ffl^tto pUC/cro/menK<^ 9—itfcfeL,t£^Ws&\^~fy — 
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or = — K**iSiB^^^IIfcWfed»(cft#LftV^ pUC/cro/menK< 

a*W>#»ttB\ *6*itfifc^ oT^W^O 2o©3te^ Jcfett 5*#»iRS 
V^ft£»gT-t>, A^yA©±iB?a*|iEfii-e*)5fc«>, -Y^fcrhn-rSSKJft 

creates stfijffl-r 5 ±iaoaR«, Nui m** »■ 5 » 2 ©*fl=3&i&*s t 

Stl#5o Nultt^y^— ^y^Ofcftro^yy *©afflft#>r<0fc»teiM6"C 
Nul«e^^*5V^rtt*< 07y/^»^^iffl «rf&-CfcS (Weisbergk 
ft if) ^*3^rttft*ti»So Nul-«ttSK«»2^w«^«iH-&Sr3-K1-a« 



«l»*tbft*t*ttfft6ftv^fcfe, ^-^Sr^LWS^prffift^r-^^: 
*?«^:/^ ^BftUPfeaoafiHF«iBSr J: 9 L#£ 0 
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^^^r— M13K07 (M13-<-^£07r ; vieirak) <0»g-?-III (gene III) 
fi, pllltPffiiiS^S-CHftv^a-: h^A^RSra— K-f5 (016) 0 4- 
Satr-COpIII^^r-^tt^a-hfcjfASixS (Smithl988) 0 pllltt 

aS*afcftlCW:5f;pr^<Ot>©"C*)5 (Nelsonib) . pIII*V>^«W\ 7r- 

piii^v^^jt^Sfe^fcft^tt, r.<D^^^asrfljaieic»<*tiiiByij35s, 

H14ttM137r— ^©«Stef'>f ^^S:*"t-o l*»iry ^tt, igftf y**y 

*W^«pVIII % ★<O*^S&*0+»T?ttftl^-*T?, M13<D±g-CftV>lf y 

Ufa (015) ittU, -<y^ K^-f^f > y&WfDWA^tzMz.fr^te? 
^K^^-tPftfJxS («£#|6) 0 v^45t>co»fitt)fc«tt-<^KSrt> 
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=.U? ha#l/-Vay*^tf#<©»PCtrifefcJ:ora*SiX*5 (Ausbelk 

K1"57r— v?5 K (04, HIS, *3j;of|Hl9 

Better 6 » Skerra£>) 0 

S K^/ADNAIi, ^;Jxa#©DNA©/^^-i^^«k!3 7r-^5 KDNA©/** 
^-^^£#tfM13K07©#tt©ijs§&£ L 



r^r-^m^fctftefciB^iiSirS (Vieirae.) . 7?-^? K-***- (fi 
Sit©*, ^r-fttT^-^MWW-*. 

IV. 
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©SDS-PAGE±t 2 OOVO K^#btb5 0 



% , r. ©§J»f 7 7^^F liHPLC£fc lite© ^OYh^77-f -#*i#ifcl£ i o 

oT**L*5. r© J: 5 fc LT&)«Siifc?-f ^? 9 -Ht±B©*ttc©v*i* tv 

5. «*Htfcii;*:<S*5!&2©;lrttB:, ft#©1fffittft£««©t&?n^&£m$S 
3SSrfrv\ J; t) ftVMKftttteovvt** y -=y^t 5 r. t -C&5. 

, £ *i & J»tt©Jiii** fc tt»IJ3a * V/-? 9 Jtfcfcf L TANS tr*+ * *» if 5 *» SrP^ 
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tttm&W$<Dl8&hfflgiK.s ^5tff>9>^9%V^ (Ausubelt>) ±T?# 

. SilHSLft-COteafitr^IgE'T? ^ (dope) £Ji»5. £0>Wft<z>rtKttWu 
x^^y^n^^S (Ausubelk) Ofltffl^ioTlBfefetbWSo 

ii. r l^g-ftfeSrfe 

IgEte, Fc K^-f VteJ;orESUS4x5 9oo^7^^g?n^U >co5"t> 

ikffi*^ttsi-^»^stts&ffliaossTigE/Fc#^^^^^-. i-ftb 

(mediator) #ifeHi£*W dixtt, «W«lTfc 



*38Wtt, t MgE^ (B3) «cj3Jt5 2o^^K««^«D»rfc#a«j 

ft * * R^^fetfr & r £ f 5 fc «> *>« * ft * * y - ~ v j: xmm * tiw 

fflSUSto Jg-g^fT 5 IgE#^<OTab^§M\ * h iNHlfi *5 «fc U«»46Stt)HttilWJia^ 

tc^r sigE»^-sr*»w(D* K»tiffi#ncnm-r& r t ic ± 3 , i g E# 
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RAM:, JMMaj»£3lU 4&WciftE:fcJ;l«i<0ft^ 

Cross (1986) ^ T WW*H4«-&tt* fStA/4f©*&, hiW&£l3fW 

Ztv»&mW*fmft\c1&#$ft*. w^^^/N^S^^fK^ (pneu 
matic) SfcttjK^RPWKgtio-C^ *fcii, fco fcfiUfttfi. iPBESixfc 
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, Radhakrishnan??) o U ^y-AtS^J^ 1 oft. y #y-AS5»»rtt;i 



(squeeze-bottle atomizer) ^^1-3fc*©igffi{£^&*fcliH}B£*l#5 
C. 4&m0tt*#&<Z>H£ 

*38 W ©IWftgtfW;: i.*9\"<9 KftMVt&fr b £ C 5 IgEOdft&fett, IgE 
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125 9^9A, jsitflgllttl 5 !> 9 y WPSfc!) 1 5 V?yJ*X*hZ> 0 %oX 
ttftffi* t^o TB» $ Jx* ^ g B * ft? & 5 fc ftffiJSSttfc 5 & 



3E««ttt h©^#««fc±W7U-AP-^flB«^»«Six»* (Morrison^ 

) . 

a. ^M7^^y- 

# j| W [CHuse 6 fcfBtt S jx 6 J: 5 , * 1* Fab 7 9 ^ * ^ h C0ija£;b-£ y <1 7 
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Kb Lxm^ittfv «i«kjs (Mums) KXvxmmtz : a> *o;s 

'<#;*>5V^ (iii) Btt©I^^*h^«fl:3*bfc 



f f5 (Rabat b) . 7*7^ ^-fc«JM&fcjd- y ^ 9 K^fttfffc ioT 

LAMBDA ZAP 11^* * — (Stratagene, Lajolla, CA) SrHusefctfSIBlWS <fc 5 
fcBMEU 2oo*S**ft*J|S«fMt (WittNotlSSiOSEcoRIIfBtt) , ysKy- 
AUsS^fl:, ^i^%elBae^^b#fen5^V^/^l) (Better fc, 
Skerrak) Sr^tf 2 o<0-<* ^-Sr^ra. S:V^ JtWSixfc^fifcttSr&S 
LAMBDA ZAP IP<** — (Stratagene, Lajolla, CA) n— :^;y*-f £ £ N L 
fty-r^y-SsitfHfty^^y-ds^Sti* (HI) o 

-©*R«*3J:tf«7>f ^5 y-©*Ba»Sr, *tt-P*iMlul*3j;tfflindlllS:ffl 

H3iyHi^t7 7^ (Maniatisib) , a-&t>*Fab»S5 

^^7 y — ^r^^-t"5o Stratagene GIGAPACK GOLD Packaging Extract KitSrflJ 
^TLAMBDA ZAP II* n — ^fc/^^r-i^a, /^y^r-^LfcSL 7r*-^«rl 
50to^U-hafcD30 f 0007r-^<Ogfa«>«*fc*R+5 0 LB+0.2% 
-r/Uh— *&£^MflZYM+0. 2*^/1' h—* (Maniatisb) ?£b<Dj: 



E.coli XL-1 Blue«-Cfo§ 0 7 s h1-%Uwl\C, -fy^n^f^y^ h f 
K (IPTG) $r«C3K^tt«HS« (Maniatisfb) KWHrrS. 

b. i«snfciwiad»e>©38aa:#©tfiw 

5007*7-* T'V— h U ~ h uir^u-^lcrfiT^ — * ]) 7 h£ 
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£r^*Ac«0 fc*t1-aSt#:Srfflv^Tftffi^^!J-=:y^i-a (AusubeHo) c 
^W^KftflffifrP*^ U-^y^ : mnmmm (Turbid Overlay Method) 

SRiLT^e>ft«Stt*<:/^H«\ e Hff K*>f £ 2 *»fe»5 (HI 3 



*Scor s j ®gs^j£— Jt^<D a — vxm-t t , ILQSSCDGGGHFPPTIQLLT* So pUC 
19 (Bethesda Research Laboratories) (D^V ]) 1/7 U—J*-?# 

^tt*£ttJ»S, 3«*Sf|^iffc:^T^^*>5 (Crea, Yoshiob, Eaton£>) 

T?#j£r*ffllfiaHft (i-fttofe, Xbal/EcoRI) X 2 ocD#g£ Lfc:/?* 5 Kfcjf 

«©cDNA«r£tf 0 r©fii#:tt-T^^IgG2b-ry^^^-e&9 % RG7/11.1 (atc 
C^f€#^-TIB 174 ; American Type Culture Collection, 12301 Parklawn Dr. , 



-39- 



Rockville MD) i LT^StlS/M^y K-^fc ioTSfeSixSo ^2(^7 (, 7 
r^ftfrttyy MgG 2b ^ V ^ :/T*fe 9 , 7D2. 1.4.5 (ATCC HB 92) 



= K^2io<&ffi«Ht, t ^^K^offi^iaffffia 

■T5o Rfc, -r^xfriyy MgG+«tt^^ K (mlgG/e) *5 J; IF 7 v htA^r 
IgG+«»^^K (rlgG/e) **fc*rfr*-5:/5* * mt^Li^M 

^m^\,tc^^7,<Dmmmc^ti^m\^{zWALxmm&m^ (ascites tu 

mors) *9i»U 5 D ?y A*<D 2o<?DJfil(ligtfl:Sr^1- £ 0 

»9J14rje^-t-afcftJC, 150mM NaCU lOmM HEPES, pH=7. 48r&*-f5S* 
*"C2ocOffi^xS ! Lfr^SiJ^i-{g;iK^r^n-^ (Bethesda Research Laborato 
ries) iffl^U 55tfc«O 0 ^Lt, — *OT^/P-^/lfi:#»ttSrffi*0» 
iKfcJ:oT*ffi«'a h *«fi8*s^sjx5*T (H5) -£>ft&1g^ 

Mi^^ft^t7^/7y- (**t«i) ^i/u-h (H6A) \c 

m^-fZo tt*^M\ KR^^-hifciBOJlSr^LraH-tS (H6B) . 
5 + fcjl 



5ridST-tafiot0iLfc^7-^dS?gfi8*Jx5 (H5 DSaitfH 6 c) 0 
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, ffi^Wab^m^-r^y y- (S61K«l) fc**y--v^1-5 D *^y- 

U t *lfiffil2-CS±Sixfc5y h^^IgG+gft^T^K (rlgG/e) tt±|B<0 

fttf^^{kKjgBiotin Hydrazide (Pierce, Rockford IL) SrJflVvc«»$;ft, 
3 0 fiift^ hy r/^^SrJKfiK-fSfcftlC, 150mM NaCl, lOmM HEPES, pH=7.4£r 
^#i-^^^^2oc0^xfe ! Lfr^ii>!riCfiffi^r^n-^ (Bethesda Resea 
rch Laboratories) tffl^U 55t;(c:«0 0 LT, — #©7# n— */fit#S 



5 (EISA) @5B4oJ:Ufll5C) 0 

, ^(D^m^^<DMj^i-^mm^^titzigm^mmo t i 03) = 

-^jVfmW^t* (^#^tt, KTlgG/eifrTS) o »6*XfcIgG/e»-f 
£r¥ltU «*{fc*SM:0 J Shannessyfc W^ftfC ioTJ»*ft*ir^f-Vfl:StigB 
iotin Hydrazide (Pierce, Rockford IL) Srffl1^"CMl $ *l<5 0 ffilH/&T;Sf n — 
^ (Bethesda Research Laboratories, Gaithersburg MD) SrfflV^T^C^5c±S 
SrPIH"S (Maniatisk) 0 ©:^_rJfte, lOmM HEPES, pH=7. 5*3 <fc tHSOniM N 
aClSr&*-T5 0 IgG/eSr«#tt*3^J;»le:iBSpl-So ^S^K, 9*=¥tt:^ 
9*IgG[F(ab')] 2 (Pierce) Sr*5*3 i-t 4fflFi8PJ-eiSftlt-5 (El 7 A*5 il^BI 7 
B) 0 fifl-ea^Kat»i-5 0 
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r#@<0«3S^»tt (10mMHEPES N pH=7. 5*5±W150mM NaCl) £K$tU ^ 
^R^f-^rlgG (Pierce) £i*:£ 0 ffifflra^fcfttfl- 

*lgGJBEKlc:J;or*3ei-5 (H7C) o 



±fcSli-5 (EB8B) 0 

K^JJ|j:llt5:^5T*^o lOmM HEPES, pH=7. 5*5«fct«50n*l NaCl 
Til^feGeneScreen^/i^- (New England Nuclear) ^fC^dfi&S ( 
H8A*3,fct«g8C) o 

^^bftlilS*lfc^^V/^^^«i^ (Ausubelf), Hsub) <D#ft(CO 
WC, (H8D) o 
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ILQSSCDGGGHFPPTIQLU KSr«Sp-f V \f h Pgfl? (Applied Biosystems, F 

oster City CA) iCfcoT^U 7^/W^-t#^Ttt^*)5V^i**^rj|$^S 

Sftt5-i:l:J;ot, GeneScreen7>f/l/^— (New England Nuclear) £Tir 

bi Ion AV membrane (Millipore) |C*#l&££l*:5o -t Lt, — SrUV 

?>©7>fyu^ — SrlmM IPTG, lmMiV V trVl^/l^n <J l^ifcjSJctf 1 mM 0-7 
xfyhPl/y (O-phenanthrolene) Sr-&#i"5iS»£^»l»-t-S 0 



7>f/^-S:0.4M*^»iaa«jBE, P H8.0Tifc#U KTO^^vf 

1) 0.2%7;vt^* 5 ^HttS rt 

2) ^vy7^;V7t K (Orthophthaldehyde) MSE (625 /z 1 ;* * / — /U*S £ tf3 
.6ml 0.4M* pH 8. 0* lc6PA25mgSr^tf) 

3) 0.1%©^/^p!) KSr^i-ST-feh^o 
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skews 

a. i^t7^^7y-« 

*#«7r-^ «*ttft»e*»llkfflJ:J:0 (Arberb, Davist, Hubacek 
fe, Maniatist, Millerfe) , 4fctt«tt^fR»t btltc^V =f* ^ 



(Ausubelb) lCi*)^$ixa o 7^^7!)-^ H1K« 1 H«tC, FAB!7 
B. cro#://<*Mte&£D5:/?;** K<0*«. 

croite^Hfe (Roberts^. OvchinnikovC?) <D 3 — 7^ V^E?IJ£\ S*PftJ 
**BB{Cj;D*lB^HindIII (5') *3±WXbaI (3') Tit? 9 — (Maniatisb) 

l^LT'f ^yy J*~(*p\}Cl&<9 9 — (Bethesda Research Laboratories) <D 
tfl) y>%—\Z s 9 ^y^f£o Z<D<<9 9— % pUC/cro£, E. colifcJKR 
HslftU ^LTitfe^^tTt^y^^ K (Maniatis^) St^S^o 

113T5/»3yi/yEl*ffi (colEl imm) * W^Stfc a - Ki-SttKE^JS: 
(Goldraanb, Okaio, Yamada<b, Sutcliffeb) , «Jp«j*^W (Maniati 

sh) J: *9 , ^^m f ^m^^m^EcoRi^^xMmair^y'^-^-r 

>^^tf 0 *ft«2T^Ut£/a«6&E5!l (ILQSSCDGGGHFPPTIQLL) Xbal 
*J:WEcoRI»JR»*teJ:9pUC19^^-}&»fe«0tll"r o pUC/cro^ X 
baIi3J:tnCinaIfcJ:0-fi^SJ|ffi-*o SttEM*5±tfcolEl imma-y* 

^^Wft^^-^iiftU cro^^/^R, *5±Wc 
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olEl imm^W^R (pUC/cro/mem) PflO^ >7 AK^Sr§|.SJBii"o cro/ 



*5<t^^OE^j7 P 7-r^-^ffl^r^W>i^li (Sequenase™, U.S. Bioche 
mical Corp., Cleveland OH) \££ VlfeM'fZ> 0 

pUC/cro/mem^^-£\ Mffi&gttT ^-JJ TVyih- (Hussaink) 
A#*«c^»iW5l(|-t-S (Maniatisb) o 7^9^19 
ttftSfc^n-^^l-a (Maniatisfc) . * ^Sfrfcamp*****, 

-T5o TVfc^IJ^^JjMfi (Arberb, Maniatis£>) Kig«-f5 0 5 

*3R**^V—hLT, 32^^:7*7 H^OV^T 1 7V- h^fc 
0&T<0J*»£«:»5 : 10 7 % 10 s , 10 9 o r*i h Sr42 < C"C-< 

H (ii) cro^ftimm^V^ff^ffc^ 

5-^ Sr«»LTjE*ft##tt, ■t-ft*>t>pUC/cro/menK<^ ^-Sr^<»*«, 
*5J:W«H6t1e+pUC/cro/meiD (amp R ) |:h7^7x^ M~-5 0 pUC/cro/menK< ^ 
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